sper^v- 6 -uniuac 

■ OCtlNX 3*31 tMJ 



AN/UYK20 COMPUTER 
REPERTOIRE OF INSTRUCTIONS 



OCTAL 

FORMAT 

lit" 


COOING 

FORMAT 


INSTRUCTION 


OPERATION 


C OV CC 


03 0 




_ 


Dtagtwttc rtturn 


tdugnom: jjnpwt R|7-*^P 


-NA- 


00 3 


. m 


RI a.y.m 


Byt* ln.it 


:Y) byta-R, 


0 0 X 


01 0 


< m 


IR o.m 


Load (Rtyatiri 


iRm). *. P a 


0 0 X 


01 1 


1 it 


11 a.rt 


Latd :ird.re:il 


(Y*)- K a 


0 0 X 


01 2 


. m 


IK a.y.m 


Lj&J (Corat.nl) 


Y-R, 


0 0 X 


01 3 


1 n 


l o,y,m 


laid 


ro-R* 


0 0 X 


02 0 


.00 


PR * 


Male poitivi 


lf|R a )^0,(RJ’-R a 


xxx 


02 


a 01 


NR a 


Male negativt 


ll(R a )>0,(R 8 i-R B 


X 0 X 


02 


. 02 


RRa 


Ro»nd 


f "a>*« B e4l'l5- R a ® 


xxx 


02 0 


. W 


TCHI 


Treo’j Corrp«r*eni 


{R,)‘-H a 


xxx 


02 0 


1 C5 


TCORa 


T«o'« Carrpftment Ooubl. 




xxx 


02 0 


r 05 


OCR. 


One's Coirpl.niert 


(R a ) bti-by-bit complemint -R a 


0 0 X 


02 0 


. 10 


IRORa 


Ircreet* Rj by 1 


(R a ).1-R. 


xxx 


02 0 


. 11 


DROP 4 


Otcr.re. P, tty 1 


fR a ) 1 -R, 


xxx 


02 0 


1 12 


IRTRa 


Irc-WMR, ty 2 


(Ra) + 2 — Ra 


xxx 


02 0 


. 13 


ORTR . 


OecrtK* P # tty 2 


(R.J-2-R. 


xxx 


U2 1 


1 m 


LDIarr 


Lorn Ucubie (indirect) 


(Y-,Y-.1)-Ra,R^1 0> 


0 0 X 


02 3 


1 m 


LO a.v.n 


Lnad D ruble 


(Y. Y*l) — R,. R,.| ® 


0 0 X 


03 0 


1 CO 


ER. 


Ctrcuthe Return 


Gemrate mtarrvpt; (P)* 1 • Rj 


0 0 x 


(B 0 


1 Cl 


SSORa 


Store SRI 


SRI) - Ra 


0 0 X 


03 0 


■ 62 


SSTR a 


Store SP2 


(SR2)-R t 


0 0 X 


03 0 


163 


SCH 3 


Store Clock 


(RTC rtgjnriis-o - Fa 


U 0 X 


03 0 


. M 


LPP a 


L>W P 


(RJ— P 


NA 


03 0 


* «5 


LSCK a 


Lud SRI 


(RJ— SR 1 


-NA- 


03 0 


.((i 


LSTRa 


L.imI SP2 


(RJ—SR2 


-NA- 


03 0 


. 07 


ICR4 


Load RTCIcmei 


(RJ — RTC r^aur )W j, 


NA 


03 0 00 10 


FCR 


Enibli Click 


Enable RTC rigttir 


-NA » 


03 0 OO 11 


OCX 


DimWb Clock 


3 habit RTC n\BU!i 


NA- 


03 0 


1 12 


LEM. 


Lhad inf Enable Mcn.dxk 


(RJ— Mon Clack no: erube 

lourtdown 


-NA- 


03 0 


30 13 


OM 


Druoie Mcnitor ciak 


Jnablf Mon. deck ngsttr 


-NA- 


03 0 


. 14 


LORD a 


Iwd md anablt Deck Doubl. 


(R*. R,.1> - PTC; .n.b.e reuni .p ® 


-NA- 


03 0 


1 15 


SCFOa 


Sto-e ClKk Ooitle 


(RTC faster) —R^ fl a .j ® 


0 0 X 


03 0 


30 ’6 


ECIR 


EmW. Clab Interrjot 


Enable RTC nrirfow intirrurt 


-NA- 


03 0 


>017 


OCIR 


□ntlile Clicl InUrrust 


Ohablt RTC evnttm ntiriupt 


-NA- 


03 3 


l ill 


IM a.v.n 


L»d ml left 


(Y... Y*rt-i) — Ra... Rm 


-NA- 


A0» 0 


. CO 


SORt 


Slum Root 


/ (Rj. Rj,|l *R^i, Rim. - R,<3 ! 


0 X X 


1LM 


.01 


RYR . 


R".*r»> Register 


Rrvrey. (RJ 


0 0 X 


o* 0 


< c? 


CNTe 


Count Oim 


Numtttr of binary one. m Rj -Rj»<3' 


-NA 


(* 0 


< 03 


SFRa 


Su e Factor 


Shift (Rj. Rj.il Uflutti (ft a >iS‘3J 
MRJn:*hlftcou.M-R,, 2 0 


-NA- 


01 3 


1 m 


BIX .,y,m 


Byte IwdarU *if#« Jy 1 


(Y) ky,, -R,: iRmf»l - Rm ® 
1-iAj-e, 


0 0 X 


0; 0 


1 m 


SOP a.n 


S.t Ri; 


0 0 X 


Oi 1 


. m 


LXlajn 


load ind hCe» by 1 (Irellrea) 




0 0 x 


(B 3 


. m 


LX a.v.n 


Load ind hre« by 1 


(Y)-R 4 (R n ).l-R m <D 


0 D X 


03 0 


1 T> 


Z3P f.m 


Zrrs Bit 


•-IR Jr, 


0 0 X 


03 1 


a *1 


LOXI a.m 


LMd OOJtlfl Indixbl 2 
(Ineireci) 


(Y*.Y’*1)— Rj, R*.i; 0 0 X 

(RptWJ-R,, „ 

(Y, Y*l) — R,. Rj*,; IRiyt)*2 — R|* 0 0 X 


(15 3 


. m 


LOX a.y.m 


Load Ocutle. India by 2 


07 0 


. m 


CBR .,m 


Cttrepjr. Gtt 


Tort bit it of R fonaro 
(Y*,Y**1,Y*»2>— P. SR1.SP2 


0 0 X 


07 1 OO m 


LPI m 


Lwd PSre(ltdiracU 


-NA- 


■ Hli 




(nadPSA* 


IY. Y.I.Y.2I-P, SRI. SR? 


-NA- 


10 0 


a m 


LRSR a.m 


Logical Right Shift (Regrttcr! 


Shift (11 J right (Rm'50 P 1 '*®. 
tero fit 


0 0 X 


10 2 


a m 


LRS aym 


Logics Right Shift 


Shift (0 J right Y$-0 p aces. Jiro till 


0 0 X 


10 3 


1 rn 


BS J.y.m 


Byta Store 


IRj7-0-Y br , f 


-NA- 


11 0 


. m 


ARSR a,m 


A*brec R^ht Shift 
(Relief) 


Shift (RJ ngh, !R m )SO 
Ugn III, 


0 0 X 


11 1 


. m 


SI am 


Sio'B llrdrect) 


(Ra)— Y* 


-NA- 


11 2 


4 m 


ARS r.Y.m 


AlgibiBr; Riylit Shift 


Sktifl (ft J ngbt Y*.c pieces >gn 'ill 


0 0 X 


11 3 


J rn 


Sa.y.n 


Store 


RJ-Y 


-NA- 


12 0 


. m 


LR DP j,rr 


Logical Rifht Oo.ble ihjft 
(Register) 


Shift (ft. P^,l right iRmlso 
piMtn, rerofil 


0 0 X 


12 1 


1 rn 


SOI a.m 


SroreOnnft (Indirect) 


(Ra- R^|)-Y'.Y**I!2) 


-NA- 


12 2 


1 m 


LRO i.y.n 


Logcal Right Do.be ihilt 

(Saints') 


Shift (R* Pg.il nght YM) piece.® 

taro I* 


0 0 X 


12 3 


. m 


SO a.y.m 


Store Oaukle 


(Ra. Rjtl)— Y. Y*l ® 


-NA- 



*• Oj! c-: Nath Pk Inrtruttiwki'^Couvf 31 lor jli zwie orell cne. ®il»Ym 



AlQetrac Rght Ocuble shirt 
AigebiBcRght Dcubl« shift 
Suit Multiple 

Algebrac Ltftshifc (Riffatir) 
Algebrac Left shift 
BynSlurt. index By 1 
Circular l* ft mil, (Regftter) 

Store ind.* by I (Indirect) 
Circular left shift 
Store, index by 1 



Shift (Ri. R*i) n?it(Rm)W)P'ac« 

son fill® 

Sft«it <R«. Rf*i) iiffix Y5.9 place, 

sijn (ill® 

« B ...(W-V~ Y *^» 

Shift (RJ left iRmlgo glacet. terolil 
Shift (R|) left T|^(| plxa*. ri'O ®l 
(•U'7fl"* Y tvte;(*m)‘l *Rm 
Shift (RJ circularly left (RfiOs-O 
piauh 

<RJ-V;(R„)*1-*R m 

Shift <R|) circularly left Yj.g slice 

(■J-Y:IR„|4l-*ll n 



Algctrnc Lilt Double ihilt Shift (Rj, ft*.)) left (R m S 9 P 1 ****. 



IRtgjltr) 

Store Doubli index by 2 
indirect) 



«r« HI 

(«• Ro-iJ-V.v.t, 
(» rr )*2-R,rfl® 



Algebrac Lift Double ihilt Shift (R t R**t) left Ygnpia 



Circular left DoaMeehft 
iRtastto 

Sto«» ?»«M (Indircct) 
Circulai left OoeUciNh 

Store Zarn 
Subtract (Rkgsttr) 

Subtract ‘Indirect) 
Subtract (Cemiaii) 
Subtract 

Sublact OoiUe (ftegiite) 
Subtract Orublt(likdiraci) 
Subtract Ooitlr 
Adi fRtgster) 

Add (Indirect) 

Adi (Constant) 

Adf 

AtM Double (Repne-) 

Art! Dorbla (Indirect) 



Conga* (RtOtfer) 
Compel (Indirect! 
Conga* (Conner*) 

Compare 

Conga* Double (Reg 11 '*') 
Conge* Owble (indirect) 
Conpere D cubic 
MuiiiDly (Rigttttr) 

Multipl* (Indirect) 

Multiply (Conitmt) 
Multipl. 

Diode (Rtgitir) 



AND (Fegtcer) 

AND (Ind net) 

AND (Constant) 

ANO 

OR (Register) 

OR (Indirect) 

OR (Cowan) 

OP 

ExsIisireOR I Roaster) 

IxdssneOR llndnct! 
ExilMireOR iCorctim) 
CxclechtOR 

Hadud Si bttituie (Rubier) 
MeiheO Sutolltutt (Induct) 
Haired Subitituie (Constant) 
<J> e,m,y nuit be evin 



Shift (R|. Retil lircUDity left D 9 X 

(« rt ) 5 .ODaCB3 

O-V - NA - 

Shift (Rj. Re»|) circifady left 0 I X 

Yg.g placed?' 

0— Y NA 

(»a)-(«n)-"i XXX 

((*«»- <V*>- R. XXX 

(IJ-Y-B, XXX 

<RJ-(Y)-*R» X X X 

(«»Ra*l) ~ Wit. ««♦!>-"* "an** X X 
(R a R..l)-(Y*,rfl)-R fr R„ , 3 XXX 
(■»n*ti)-(Y,Y*i) *R a .n»t|® xxx 
(Ra)-*(Rm)-Ra XXX 

(Ra) 4 (Y«)-R a XXX 

(RJ»Y-fl a XXX 

(RJ * (Y)-»R a XXX 

(R»Ra.1)*(Rn.Rnt-D-Ra,Vr3' X X x 
(R. P,.i)*(Y* Y--H-.R, P,.i® X X X 



(RJ:(Rml XXX 

(R«|:(V) XXX 

<RJ:Y XXX 

(RJ: (Y) XXX 

(R*Ra.l):(Rit.Rm-H < ^ XXX 

(R. P*-l5:tY*.Y*e-lK3' XXX 

(Ra.Pa*ll:<Y,Y.1)3 XXX 

(Ra.1l .(Rm)-R..Ra*t® 8 0 X 

<RaO) -(Y*)-R a ,P«.l(3' a 9 X 

(Rj.1l -Y — Rj, R,+| J 3 9 X 

(R..1) ■ (Y)-fl,R t .i$- 3 9 X 

(R» R«e|)/(M *"aH; XXX 

remiitdjr-R, (3) 
(R*P a .l)/(V)-P a „; X X X 

remji«d!r -Radi 

<R*Pe.l)/Y-R,,|: XXX 

(enuHthi — R a (J) 

(R»P 0 .i)/!Y1-R b m; XXX 

rrmii<dir — R. 



(RJMftre)-* . . . 

(RJ«(Y*)*R, D 9 X 

(RJBY-H, 0 9 X 

(RJ a (Y)-*R a D 0 X 

(RJ©|R m )-R a 3 4 X 

(RJ® IYM-Rj D 9 X 

(RJ©Y-R, 3 4 X 

IRJ © I Y> — R a 3 9 X 

<RJ$(Aml*R a 9 « X 

(RJ© (Y*)-R, 3 9 X 

(RJSY-R, D 9 X 

(RJ©(Y)-R a 9 9 X 

H (Rj.i)„* 1: (Rm) n R»n 3' 3 0 X 

iM«a.i) n -i;(Y*),-Ra, $ 9 fl x 

H««.i)n-l:Y B -lW B ® » 0 x 



OCTAL 
FORMAT 
0 1 a m 


CODING 

FORMAT 


INSTRUCTION 


OPERATION 


C OV CC 


33 J a 




MS »,y,n 


Maced Sujvituu 




0 


0 


X 


34 0 . 




CMS i.n 


C empire Masked ;Fe*ti«fl 


IWJ««a*1)l l(Rml«<"a*l)l* 


0 


0 


X 


34 1 e 




CMI am 


Cempir* Miuked (ladract) 


(RJ ' (Rj.il) KVJffiift*.,))® 


0 


0 


X 


34 l a 


m 


CML ».y.r» 


CorepirefYas<ed (Coratint) 


:<»•»•' « R a*lU |Y»lfWl)l® 


0 


0 


X 


34 3 , 


m 


CM a.y.m 


Cmip.rc Nflikrd 


:(»«!* (R**1>»: :(Y)*1R 4 .1)1 


0 


0 


X 


35 0 00 (0 


I0CH 


IrpuuDutpui ConnanC 


E.ec-tt 0140:0-0140,5 14 


- 


NA- 




35 1 OO 


m 


BFIm 


0O!td Fateh (Indirect) 


(Y*)—CC; 1 • Y*,5j4 


0 


0 


X 


35 2 OO 


m 


REX r.r 


Kimoie hxetute 


tseojti (YJ: (P) • 2 — P 


- 


•NA- 




35 3 Of 


m 


RF y.r 


Biarad Fotch 


IY)-CC:WY 16 „ 


0 


0 


X 


4'0 a 


m 


Seepegt 6 


TrigS Hypeibolli 




- 


NA 


- 


*S1 0 . 


O'O 


FCa.v 


FOnhg Point Compare 


(Re. Re*1): (Y. Y-1> 
















0>$ 5 


0 


0 


X 


337 0 a 


on 


FXC a 


Fi*rd tc Floiting 


Forn noimalired Eloetinj Point 














Paint Comeixon 


nuiibtr 11 Re. Pe*1. fiom the 
















Oitary ixpcntn: in P,ard ntatti 
















rpiniiMainR,,| t2'i conplen.nt) 


0 


0 


X 


=37 0 a 


012 


FLC* 


FlOlUlfl Poiat to 


Unpicl Float ngPoMinuiTbir n 














Fixid Cirwerebn 


R|, R # .j irtobn.r, eryoreM 
















inR, and litegtr man tire into 
















fi.-l 


0 


0 


X 


07 0 a 


013 


NFa 


Floitiig Puiot 


Normeiue tht Floating Pan, 














Nnimili/r 


number iy R B and R,»i. 


X 


X 


X 


*37 0 . 


O’G 


OAla.y 


Alg.b ai: Left 


Shift (R, P a .,.p,. 2 . r„ 3 i 














QuidiuplB Stilt 


Lett Yip pecei. caio til: ® 


0 


X 


X 


337 0 . 


017 


CAR a.r 


AlQ.n ai: Right 


SN*,(R a R„, R,. 2 R„ 3 I 














Quadiuple Skill 


R ijht V^q pl.cn, aign fill 0 


0 


0 


X 



J«mp Feu. I 
Jimp Not Eqoil 
Jump Greater or Eoul 
Jump Le» 

Jump Uieitlow 
Jurr»> Cwrp 

Junp Fcwet out at Toieianci 
Juiro Bcostrap ? relachd 
Jump 

Jurro alter Stog 
Jump. If Key Mt -Step, 
then jump ( Hefister) 

Jump. If Kay *»t-Stcp, 
then iunp (Recistei) 



Locil Jump 

Jump Equ.I 

Jump Net ;cuil 

Jump Greeter then orEquil 

Amp Lets 

Amp an Orerllow 

Jump an Cany 

Jump il Pcwrer out of 

Toliraoce 

Junto if Booutrap 2 siiKtid 
Jump 

Jump tftai Slop 

Jump II Key ut-Stcp. 
thin jump 

Jump. II Kay itt-Stcp, 



H CC inde.tei - e. ();(«„) -P 
If CC indeetat * w not 0. (R m ) - P 
KCC indcatai > or*: (R„) — P 
•• CC indeetet <e» - .(R m )-* p 
if overt ore ret: (Rm)-» p 

It tarry Mil (R n )-P 

it goretr iu: cd toaratte lR m * “F 

If bcofttiap2ie(itttd (R„I-*P 

(Rm)-P 

Slop: IR n )-*P 

If key I m. itop, (P,,) -P 

If key 3 Mt. «op;(P m )-P 



*»0 

u CC iidicetei - or 0; Y -*P 
If CC iidicetai * or not 0; Y -• P 
II CC indicate* > or *; V — P 
it CC irtjcaiatcor -jr-p 
If ouertloM tel: V-P 
ilcarrysit. Y-P 
If gorvir out of lolennte: Y -»P 

H BootJtnp 2 weetad; Y -P 

Y-P 

Step. Y-P 

If ley 1 Mt . nop; Y— P 
If kay 2 set . stop: Y-P 



44 J OO n 
40 3 01 r 


JE *y/n 
JNE *y.«t 


Jump Equii 
J ump Nc, Fquel 


tt CC trdteatet = Of 0 ; IY) -*P 
If CC irdieetei « or rot 0 ;(Y|-P 


-NA - 
-NA- 


49 3 02 at 


JOE >.«, 


Jump Qreatet o f ijie 


II CClrdcatai>or*; IY) — P 


-NA- 


40 3 03 ft 


JlS'y.n 


Jump Lao 


If CC irdicaiei < or - : IY) - P 


-NA- 


40 3 04 et 


JO •y."’ 


Jump »n O-e-Hpw 


II enrlow Mt' (Y) — P 


-NA- 


40 J 06 It 


JC ’y/n 


Jump an Carry 


II carry ||(;{Y)-»F 


-NA- 


40 i 06 et 


JPT 


Jump f Poorer out ef 
Tcliranci 


If »owe’ eut of tolarince; (Y)-P 


-NA- 


40 1 07 ft 


JO *vm 


>jrr» 4 Oopntrap 2 nlactid 


If to.Mrret 2 .elected; (Y)-P 


-MA- 


40 J 10 « 


J*y.ra 


Jump 


(VI —P 


- NA - 


40 3 11 « 


JS *y.m 


Jvm> Altar Stop 


Stop; (Y) — P 


-NA - 


40 J 12 m 


JKS 1 ,*T,M 


Jump. If Key ..t-Stop, 
then lump 


If key 1 eat, it ip; (Y) — P 


- NA 


40 1 13 at 


JKS 2 *y.« 


Jume. II Key eet-Stop, 
then jump 


If key 2 Mt, Dig; (V|— P 


- NA 


P Optisnal Mit* Pat Imtmetia 


r 






LP < 1 > «m.y muit be ever 


J Cernct be e>ecute« v txKuta remote ® Mu« be nornelited 


Er 



555? f f 







OCTAL 

FORMAT 



CODING 

FORMAT 



INSTRUCTION 



OPERATION 



C OV CC 



41 0 * m 
41 I d 
41 2 t m 

41 3 • in 

42 0 e m 
4? 2 i m 

42 3 • m 

43 1 d 
43 2 OC m 

43 3 00 m 

44 0 # m 

44 1 1 

44 2 i m 
44 3 am 



45 1 i in 

45 3 l m 

46 0 i m 
46 1 d 
46 2 . m 



XJR a.m 
LJI XO 
XJ e.y.m 
XJ i.'vn 
JLRP i,ni 
JLR i.v.m 
JLR i,*y,m 
ULN >0 
JLM i.m 
JLM ’v.f* 
JZRi.m 
UEiO 
JZ e.r.m 
JZ 



-JNZRe,m 
LJNE *0 

JNZ i,r.m 
JNZ i/y.m 
JPR a.m 
USE xD 
9 e.y.m 
* i/vm 
•NR Mi 
ULSxD 
JN e.y.m 
JN O.n 



Indai Jump Repute* 

Local Jump Ondrtct) 
lnd«< Jump 
index Jump 

Jump, Link Regater (Regiiter) 
Jimp. Link floater 
Jump, Link Regate- 
Locil Jump. Lmk Memoev 
Jump, Link Memerv 
Jump, Link Memory 
Jump Zero (flojiiter) 

Lteil Jump Equal 
Jump Z«ro 
Jure Zero 



Jump Net Zero (Regieter) 

Local Jump Not Eaiil 

Jump NetZKO 
Jump Net Z«o 
Junp Poiitiva (Regtler) 

Locii Jump Gittiei or EcuM 
Jump Pcciiiv* 

Jump PctltTvi 

Jump Negative (Register) 

Lock Jump Lms 
Jump Nigitf/a 

Jump Ntflitne 

Floating p »iat tub tract 
(Regatta) 

Floating (Mint Stbuect 
(IntfrKi) 

Floating point Sibtaect 

Floatingpoint Add 
(Register) 

Floatingpoint AdO (Indirect) 

F lotting point AdO 

Floating point Multiply 
(Regiiter) 

Floating point Multiply 
(Indirect) 

Floating point Multiply 



IHRJ^0;(R,|-1-R„<Rm»-P 
[<P(* xOb*P 

H<* a )*0;<R a »- i-R.:Y-P 

ll(Be)*0:(R«l-1-R.;(Y)-P 

(P» * I •Rt. 'Rml-P 

(P)»2-*« a ;T-*P 
(P) * 2 — R 4 ; <Y)-P 
(P)M-lPI«xD:(P>txD*1-P 
IF) * 2 -*Y; Y * 1 -*P 
(F)*2-CY)MY)f 1-P 

n (R a > -0;(n m > -p 

II CC irdcatw * tr 0: IPl * xO - P 

IUR»»-0,Y-P 

ll(R,)=*0;(V)-.P 



lf(R,)*0:(B m )-P 

II CC irdKat6i * or not 0: IPl * >0 

-*P 

ll(R,l*0;Y-P 

M (R a ) ^0; <Y» — P 

IMR,)>0;IRml-P 

II CC indcatai>.0( • . (P)*xO ^P 

HIR,» >0;Y-P 

I1(R,)>0;(Y)-P 

H (R.)^0;(R„)-P 

I! CC indicatn < et - . IP) * xD - P 

H(R*X0:Y-P 

lHH,)<0;tY)-P 

(R* R a «l) - IRm. Rm*l) ”*R*- 
Ra.i;R«. -R»+?. R»f] 

(fTa. FIb^i) - IY\Y*-*1) Rj.| 
Pet -R**?.R*3 
(Ra, Rj*|) (Y, Y»1) — Rj, R a .i. 
Her -*R»*2. R»*I 

IRj, Rj-iJ^fRm. Bm*lX R a. 
R s .i; Res. -R*+?. R»*3 
(R|. R»rl) ♦ (Y*. Y*»1) *R* 

Pe-C R® Rj*3 

(Ra, R»*l)*(Y.Y*1)-R a .F 8 .i. 

Pet. -*Rj*2 . Rj*3 

IRj, Rj*l> • Rm, Ptm-l) “* R a. 

«a* 1 - "»*2. R*3 

R^Ratl)-IY*.Yi*1)-R» 

*i*1. «o*2. R e*3 
IR», R»4-l) MY.YrD-Ra, 




#66 0 . m MDfl a.rr 

#56 I a m UOIa/n 

n 56 3 in MO i.v.m 

*57 0 am DDR am 



Multiply Ooube (Regiiter) 
Multiply Ooube (Indirect) 
Multiply Double 
Oivdi Doable (Regiite*) 



(R», R»*-|) * Ritv Pm»l) ■•Ra. 

"«*l. a e* 2 . B«*3® 

(R^Ra*)) •lY'.Y^Il-R,. 0 0 X 

R a*l. ^a*? 1 fl a*3® 

(R». R*.]) • IY. Y»l)-»R a . R#4i, 0 0 X 

"a*2. R«*3 ® 

(RuR^I.«f2.R.O)'Rm. «m4l) 0 X X 
-*R»f2, «eO* Rem.- R* R*H 3‘ 



« Optioil Mi if Pec Inatructiom 



<3> e,m,Y nuit be eren 



OCTAL 

FORMAT 

o ♦ a m 



*57 1 • m 



wr 

S3 1 


* 

t 


m 

m 


URSa.m 
LARS t.n 


Literal Logical Rgkt SHIt 
Literal Algtbrsc Rgkt Slid 


Shift (R # ) right m placw. ten fill 
Shift (ftalitfit ai places, a gn fill 


0 

0 


0 

0 


X 

X 


63 2 


a 


m 


LIRO a.m 


Literal Logical R«gkt 
DiKiule iliitt 


Shi‘t |R a . R^il right m pieces 
Z8'0 till <J 


0 


0 


X 


60 3 


a 


m 


LAROe.m 


Literal Al g*fr*c Right 
Dkiijle milt 


Shift (R,. R,.il right mplaces. 
tgn fill 3) 


0 


0 


X 


61 0 




m 


LALS a,n 


Literal Algebia c L»*tShi‘t 


Shilt (R a | left m plarer. rerofil 


0 


X 


X 


61 1 


a 


m 


LCLS l.n 


Lnerai Circular Lelt Shift 


Shilt (P 3 | left ciojIii m plKet 


0 


0 


X 


61 2 


• 


m 


LALDa.m 


litem' AlgeN»r Left 
Deubb thill 


Shift (R,. Rq-iI left m placet, 
zero 'ill ® 


0 


X 


X 


61 3 


a 


m 


LCL0 a.m 


Litoral Circular Left 
DMOHflillt 


Shilt (P a .R„.tl left circular m 
clatta (S 


0 


0 


X 



62 0 




m 


LSU a.m 


Literal Sjbtract 


(Rj)-m — R 3 


X 


X 


X 


6? 1 




m 


ISUQmi 


Literal Sibtract Dnrfcle 


(R f ®o' ll* m “* ^a. ® 


X 


X 


X 


62 2 




m 


LA «m 




Liter 85 Add 


(R|) • m — R, 


X 


X 


X 


62 3 




m 


LAD a.m 


Litas' Add Dcxiblo 


(R* R a*l) • m -*Rj, Rj*| 3) 


X 


X 


X 


63 0 




m 


LLa.m 




Literal load 


r» -R a 


0 


0 


X 


63 1 




m 


1C a.m 




Lirera 1 Compare 


(RJ :* 


X 


X 


X 


63 2 




m 


INUla.m 


Lite'81 MulHfly 


(R«H> -m-Ra. R»*1 $ 


0 


0 


X 


63 3 




m 


LDIV.a.m 


Literal Oivdr 


(Ro Ra»l)/n-*Rja i; ® 


0 


X 


X 














reitBtnOer - R* 








64 3 




m 


ISU«,y.m 


ByteSuhtiact 


(Re) (Y) by«-R| 


X 


X 


X 


65 3 




m 


6A a.v.m 


8y ce Add 


(Ra) * (Yl hyte~*Ra 


X 


X 


X 


66 3 




m 


BC 8.VA1 


Byte Compare 


(Ra) (Y)byte 


X 


X 


X 


67 0 




m 


UMla.m 


Uter Matra 


Keietved for Uur Micro 




-NA 


- 








UM2d.rn 












67 1 




m 


UMla.m 


Uter Macro 


Reierved ‘or Usir Micro 




-NA 


- 


67 2 




m 


UMK «,y.rr 


Uter Mocro 


R nerved for Usir Micro 




-NA 


- 


67 3 




m 


BCXa.y/n 


Bvu Comoare and Index 


«.) ^.MRJ+l-Rm 


X 


X 


X 












Brl 




















;dmmanI‘/ch*i« 




















IKSTROCTION 














10 0 00 HI 


*C«" 


Ci*m» Conrco 


WwireltiriHchmul. 












TOOdOM 


6CH n 


Cl am* Cjnrro 


tuXoeiMm* irtiinnn. M e'lmnH 
















CCF Dm 
















rtmoon 


«CJn 


CtimM Connor 


Ckurut csnrnd .mricieu. 41 chmnrt 
















cceom 
















rootojo 


«C«n 


Clarne CjoiW 


EnUlt Clan III, F»i«.iy J, 3. 4 lrM.» 
















CC* On 
















ro oioo? 


iCtn 


Cume Cioiel 


Ckabtr Dm III. »noiky 2. 1. 4 itwiupa 
















CC* 0.m 
















too 


• to 


CCU.m 


CM'rtS C>vio 


VnMidwcht* ■ 












'00 


• 14 


CC* *m 


C»ta-« Center 


Cnadltchtn ■■■•ntMiUrruin 












700 


115 


CC* am 


C-i*** Cornier 


OSMl tian. amen* irtm®o 












700 


• 16 


CC* am 


CAian* ComrcT 


f noli chan a Clio II l Fiirtiry 2. 3. 4 rtiiairuju 












700 


• 11 


CC* «m 


Cl MAX CnnirH 


rruhi. dan • Clin II . Ftiiity 7. 3. < nlrnoB 


















co*iMaeoi«rSiR9CTio* 














rear 


• 02 


lCX«.r 


InittlMlireul &•« 


V -Chnna • Chaia P’nf* >uu ir«.l (h»n 












nt 


• 06 


ccc.. 


i~ir.it Oi iv-icu. 


V «c**r* *>«••'> Mttuielal. 












713 


a m 


WX.y.n 


w-tu CjnoO Nenory 


(ri~Chin. « c* B c*i4 ngrn & 
















VTCU,m , 


1 














72 J 


■ m 


am •».» 


Rm« CsnnO Mtmniy 


Chn. i(C*An'— VfSmFiOir*© 
















a Cl* 
















'80 


1 m 


act 




StiecelW ihtn. ■•mint kite lion et> T»H»J 












763 


i m 


551 t.y 


Sion Semi SWui 


OldWt 1 SKHI junil b<u - v Qt. T*8f« «) 


















C4AIN inS'HUCTIOh 














rojeooo 


lOO.y 


Hour Oeti 


r*. y«H-ICN.B*P mtiiteirmwr 












70141 90 


10 >.v 


O.tfol 0*. 


IT. y»11-*C*.8*P inline trmlir 












TO 3 42 90 


10 7,y 


E.lnitjl Fiireiion 


1*. y*l| • IC#r. 8*P. iMiltt Irtnytr 












rojiaoo 


IO!.y 


fe«a tilirr* 'jitiion 


rr.roj-sc«.o*r iniiiwirnurt. 












71 ? M m 


tCNKmy 


LeeflCinxcr M*nov 


Y-C«„tle.fi»ritlJ 












MS Mm 


ICM n.y 


Itte Cm»er Wwiory 


(M-CKbIS*# fiernS 












72 J CO m 




Son Coni'® Mtmoiy 


(C**ni) -•VIS.* ‘i»in6 












raocooo 


HC* 


Hill Chi In 


Hall ilia'll 












73 0 01 00 


1*8 


interrupt rrxew 


0 «imn» ehaminitpuil 












733 0000 


7f » 


ZireFbfl 














7310100 


9 > 


SmIIm 


* V I6>4 












'42 OOOC 


6AIC9.Y 


Sinai >,*»* on Un Cortfi'jo 


bncnnliYSul V — CAP 












'42 0)00 


yfCl.i 


St I* a.np »n Mrt CotdlKn 


llnp».m*a|n.rnl V -C*P 












742 0200 


SAIC2.Y 


Sv>» >‘"0 an *" Cordticn 


II irenill. Ml. Y • CAf 












75 0 00 m 


SfiO 


Starch Fo S»«e 


httom lunceontd Mnpnt ro n oope ng»n ' 












76 0 00 m 


csw « 


5tvial littHiet Cmtrol 


Set or eltir di*m« f ukiioi pn TiOlt 3 












76 3 0000 


CSST, 


Sion Soul Iiai 


St.* SlH« hB-V.Sn T.ha » 












a.m,v mutt hi even 





















^TRIGONOMETRIC AND HYPERBOLIC FUNCTIONS 
lOparation Code 37) 

x8y Cartetiui cco-di sates. Rad* peart asumed to be the some 

d An»le cl rotatioa Trigonometric mode (8AVS! Bit 15 ■ 180' 

v Anilt ol lotatoa Hyperbolic rode Radi* point assured between bits 15 end 14 

K 0.4867 7g 

K, 1.1S2t7o 





W *«a *2 j 


*-l* 

• 

* 




> 1 * 

s 


o 


*i- 

3 

• 

£ 


° 


'I 

> 

£ 


o 


a 


if 

? s 
s 


o 






- 


£ 

X 

1 

1 


1 i 

er 

t 

V 


x|x 

X 


<T> 

** 

: 

5 

X 


1 

a 

X 


o 

c 

•R 

c 

s 

X 


X 


> 

'Z 

l 

» 


v 


*K 

> 

X 


> 

* 

> 

* 

1 

X 

X 


S 

X 


U 


1 

♦ 

»• 

c 

■ 

X 


s- 

x 


I 

k 

x 


a- 

X 




cc 

1 

>• 


o 


e 

o 

* 46 
6 

>• 


o 


1 

s 


O 


I 

K 

| 




o 


* 

81 

* 

>• 


® 

i 




» 

| 

> 

| 

> o 


a- 

> 


cc 

> 


Si- 

>* 


* 

- 

Z 

< 


t 

er 


° 








° 


> 


- 


* 


o 


° 


5 

'aS 

1 


- 


* 


- 


| 

2 

£ 


cc 


- 


- 


- 








1C 


X 


cc 

i 

5 


c 


- 


& 


°= 


- 




CC 


- 


- 


- 


- 


- 


- 


- 


- 


= 


i 


- 


- 






s 

1 


5 

if 

i 

a 

e 

1 

a- 


s 

0 

-if 

1 

1 


£ 

5 

S 

i 

$ 


X 

| 

1 

X 

2 

t 

£ 


5 
s 
> 

i 

6 
Q- 
X 


2 

0 

1 
5. 

X 


1 

S 

a 

1 

X 


£ 

5 

S 

e 

o 

X 


» 

- S 
S 5 

<j - 

®’ g 
c s 
M s 




€ 

I 

a 

•a 


1 i 

b i 

U D 

2 S 

e c 

2l 


11 
N c 
X c 
n < 


g 

a 


0 H 
z 5 

01 
2S 


u. 

> 


Ik 

cc 


• 

S. 

> 


— 

u. 

a 


a 

X 

> 


X 

tt 


i 

> 


i 

X 


u. 

tt 


i 


i 

a 


o 

cr 


u. 

tt 


)L 

X 


r 


c 


s 


o 


s 


8 


5 


8 


8 


5 


o 


8 


o 


5 


8 


5 


L 


© 


o 

■Lj 


o 


o 

Jjj 


O 

r*. 

n 


O 

n 


a 

fn 


o 


O 

R 


o 

s 


O 


o 

R 


o 


o 

a 


o 

R 



#OptionN Man Pk Infractions 



SPERRY-^-UNIVAC 



Ctffcnse SYS’EMS 



type 

RP 

PI TYPE 2 
Rl 

Rl TYPE 1 
PK. RX 



DEFINITION OF FIELDS 



15 14 13 12 11 10 9 




0 Ope .a lion (function) Cadi 

1 Fermat 0 agnate r 

00 *• FomM RP, fleputor to R*g*t»r or Rl-’ Fernet 

01 *» Forma Rl, Raster ledrret Memory Dr Rl-2 Foimat 

10 *• Forma RK, Renter Lreral Content or PL 3 Format 

11 - Forma RX, Repr.ur ■ Indexed Acd-eo. Consaat or Rl-« forma 
a Gamral Ragster tt Subfmction Outgrew 

m Gareni Pettier or Subluntthn Oesgnaitx 
4-bit bnagifd Literal Coattant in RL Fermat 
*0 Siyntd Oev alien Valia (Tvio't Complement) 

1 Arid ro*s ar Arithmetic Coattail 

Figure 1. Instruction Word Format 



B Byte poiotir, 0 - Under. I * lotwr 
C Carr, 

CC Condition Cedi 
OV Overflew 
IW InJirett Word 
I Daifnatar F«ld in IW 

* General Rajisttf Ottignator in IYV1 

y Content* of Second laairuetion Ward er IW2 
Y Efiectwe Operand AddmB or Constant 
Y* Effect we Oparand Afldrasa in Rn 
m l/C I ransfer Mod? 

00 -Abert Transfer 

01 -ftbri 8yto Iranstcr 

10 - IB bit Word Transfer 

11 - 32‘bil Oual Word Tnnstir 
BWC Buffer Word Count 

BAP Buffer Add-ess Pointer 
CM Control Memory Ward 
CAP Chain Address Pointer 
RTC RwI Tinw Clock 
I ) Conterisol rtouwor adfirea 

c ”»! 5-0 
■ IH,»i 38 



OR 



XOB 



AN0 







0 1 




3 1 




o_L 




0 


0 1 


0 


0 1 


W 


0 0 


JULY 1977 


1 


1 1 


1 


1 0 


i 


0 1 



FORMAT 



OPERAND FORMATION 



RR Operand - <R n ) 

Rl 1 LowlJurp Add-au V - (P) 1 *0 
RL 7 Opewd a Y* ■( R^)_ _ 

RK Operand"^ 'V-»(R m ) If m ^0 

Ogcrand_Y : _yii n L : 5 

FX Wad Operand at Y • y il m » 0 



Operant] at Y 1 y •» <R m ) il re 4 0,10,1 2, 14,16 
Operand a indirect address if it • 10.12.14.16 



RXByie Uptrane it y upper if m = 0 

Cpi'tne at Y ■ lR m l/2 * y if m t 0,10,12,14. 

Oparand at ndiraet address il m • 10,12,14.16 
Rl Operand 1 * ton asolite literal) 



I 

!*— 
I I 
IS h 
I I 



• 32 b-t aparind - 
— Magnitude — 



1 r **i • 1 




Double Lenfltb Operardj 
32 bit operand 





IRj). - 

□ i «, 1 




j (R l*1»- | 

^ l/Q 




"m e ' | 
IY) 




r#» 

l(Y4i) 1 ; 


[is 


u 


,1 3 


n 1 








i 


1 u 


is. 


_ Om_ _ ^ 


Fratlional Mantitu 
Preejmed Radix Pornr 



FleaiinoPonl Operand * 
sra. a and address Y are even numsers 



7 






1 



1 c -- -- - - ----- - - - -y, . 






ZEROS 




CLASS 1 ft II 


INTERRUPT CODE 
PER TABLE 2 



WORD BIT ft 



a rzvz&n 




WORD BIT# 


2ER0S 


p 

NEL 

lER 


INTERRUPT CODE 
PER TABLE 2 
2 LOW ORDER SITS 


II 





CLASS III 



Figure 5. Interrupt Fill rarer Address Index 



TABLE 1. ASSIGNED MEMORY ADDRESS 





Addrao AHigrmari 1 






lit Claa 


Function 


III 


II 


1 


Store Poddeaej 


no 


120 


130 


Store SR # 1 add reset 


111 


121 


131 


SluieSR ft 2 iddruio; 


112 


122 


132 


Store RTC ower rddrKw 


113 


123 


133 


P Reloixl aaJienei 


114 


124 


134 


SR fll Reloai rddruiai 


US 


125 


135 


SR #2 Reload iddrenw 


T IS 


126 


136 


Stcre RTC ujhh addnse* 


117 


127 


137 


I/O Command c»ls 


140-141 




Auto *lart hi tr onto 




177 




External mterruptwordHJrw 


200-217 




NORO 


00-77, 3D0-477 | 



TABLE 2. INTERRUPT PRIORITY 



Clan 


Priority 

Within 

Can 


Interrupt 


Binary 

Intirnpt 

Cute 

Ganerattd 


Clan 1. 


1 


P»v*ot Fault 


oooo 


Mirflwiie 


2 


Memory Resjne 


0010 


Freer* 
Clnt II, 


1 


CP Iniiructitn Fiult 


OCOO 


Software 


2 


1/0 Instruction Fault 


30 1C 


li-’C 'L|M'. 


3 


ttfP. Ovarf ow/U aderNow 


3 10C 




4 


Interrupt 
CkccuiNc Rtturr 


0110 




5 


Irtftwiion 
RTC Ovtricw 


10M 




6 


Monitor Cock 


>010 


Clan III. 


1 


Intercomputer Time-lkl 


110 


OC 


2 




000 


UTillt 


3 


Oicnti hltrruat© 
Output Chain Interrupt 


100 




4 


Iroti Cfsn interrupt 


010 



©Seda MIL-STO lMCvecalei. ertiA-SI D-HS 232C 



Chiton** tt Optioral Math Pac funetien 



Vann 



Vdi* 



0 

1 

2 

3 

4 

5 

6 
7 
10 

11 

12 

13-17 



CONTROL MEMORY 
Regular Selortid 



IS 14 13 12 I 11 















Noii^ , - 

j If 8^' f oy j | 









jMariinr rtgiiKr ISh*!); 






Semi mode niorrniton'^^-^ 



Notusec 



017 Che* oil designator 



•MIL STD l88Co.P S 232 
6^^4'4:3f-2 ^1^0 | BITS INTERPRETED 

0 0 - 5 BIT CHAflACTER 

0 1 -6 8IT CHARACTER 

1 0 - 7 BIT CHARACTER 
I 1 — 8-BIT CHARACTER 



0 -SELECT ODD PARITY 
i 1 — SELECT EVEN PARITY 

0 - DISABLE PARITY CHECKING 

1 — ENABLE PARITY CHECKING 



•ONE STOP-BIT I 

— TWO STOP BITS | ~— ASYNCK HONOUS 



ASYNCHRONOUS CLOCK SPEEO SELECTION 
00 - LOWEST SPEED » 1 - H IGH EST SPEED 



•VACALES 



pS/~ I? Vterf 1 <4 1 4£2 ^fl ^ ^ 



NOT 

USED 



0 3 ODD PARITY 

1 - EVEN PARITY 



0» DISABLE PARITY 
I -ENAfilF PARITY 



] NOT USED 
0000- I BIT/CHARACTER 
1111-16 QITS/CHARACTER 



Figure < I/O Control Vfenuvy 



V 






m-iiad ol SFSC instruction 








Set lypc.seriil dunnil active and treble chain. 


Onsync. or esyre darnel, set iujpress when nput dimeter = 
(supprou fegiiter). discoid that claacm. 


On cync. or asyre ctennd, set monitor and anaO'e clam whet input 
character - Imoeitor register*. Terminate the buffer. 


On aclivi sync channel stare! Icr character length word : (imprest rtgslerl 
Whan loend enotle cha r and compare real input chancier. II eeu*l,set 
suppress 



Bti 2 ?id 3 mar Ini incalit ‘Search to* Sync ‘ 



Figure 7. SFSC Operations 



BITS 


MIL-STO 188 


RS-232 


VACALES 


0 7 


ALWAYS ONES 


ALWAYS ONES 


ALWAYS ONES 


8 


1 — B DISCRC'E 
TURNED ON 


1 —RING INDICATOR 
UN 


1-B DISCRETE 
TURNED ON 


9 


l-C DISCRETE 
TURNED OFF 


1 -RECEIVED LINE 
SIGNAL DETECTOR OFF 


1 -CARRIER OETECT 
TURNED OFF 


10 


1-*r0ISCRETE 
T URNEO ON 


ALWAYS ONE 


1- ALARM INDICATE 
TURNED ON 


11 


ALWAYS ONE 


ALWAYS ONE 


1 -SYNC ERROR 
TURNEO ON 


1? 


ALWAYS ONE 


ALWAYS ONE 


1 -TRANSMIT FULL CN 
TURNED OFF 


13-15 


ALWAYS ONES 


ALWAYS ONES 



ALWAYS ONES 



FIGURE B. SERIAL CHANNEI NTEPRJPT VIORO FORMAT 



TABLE 3. SERIAL I/O DISCRETE FUNCTIONS 



Octal 

m-Vdre 


Pure lion 


MIL ST0-IE6C/I/ACALES 


EIA-STO-RS232 


Ducrete 


line 

Designator 

<1060 


Line 

OctionotO' 

(Vacates) 


Discrete 


Line 

.Tetignartf 


0 


Sit 


L05C last ( ntarnjl) 


_ 


_ 


loop teal (InBrnal) 




1 


Claar 


loop l»tl (ftternil) 


- 


- 


Loop test intend) 


_ 


2 


Clear 


Not .sed 


- 


_ 


So;re 




3 


Sal 


Nor used 




_ 


So are 


_ 


4 


Cleat 


Control lute 5 


J 


J1 


Spare 


_ 


5 


Sat 


Conuoi Line S 


J 


Jl 


Spare 


_ 


6 


Clear 


Conlto Lines 


H 


THAVI PREP 


Fnable R no Indicator 


CE 


7 


Set 


Conuoi Line 5 


H 


TRAN. PREP 


Enable Ring Indies tar 


CE 


10 


Cleat 


Coaro line 4 


G 


Gl 


Rttomt to Sand 


CA 


11 


S« 


Coat'd line 4 


C 


01 


Requrji ta Send 


CA 


12 


CH» 


Control Lin? 3 


F 


FI 


New Sync 


CH 


13 


s« 


Control Una 3 


F 


FI 


New Sync 


CH 


14 


Clear 


Control Lire l 


0 


D1 


Hatti Terrain*! Ready 


CO 


15 


Sat 


Control Lina 2 


0 


01 


Data Touine Read> 


CO 


16 


Clear 


Control Line 1 


A 


IOOP PACK 


1 ncpTest (extend) 




1 17 


Sat 


Control Lina 1 


A 


LOOP BACK 


Loop Tan (extern!) 





TABLE 4. SERIAL I/O STATUS INTERPRETATION 



Wcrd 

Bit# 


Ml LST0-I8B 
Function 


EIA-ST0-RS232 

Furctot 


VACALES 

FUNCTION 


2° 


Parity Error 


Ptrity Error 


- 


2' 


Overrun 


D/crrun 


Overrun 


2* 


Breal 


BietK 


Parity Error 


,3 


E Activi 


Clear to Send 


Syne Error 



9 



10 





